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f i e l d theory ( f o r 4~2 : AE = 0) and has t h e r e f o r e Q been a t t r i b u t e d t o l a r g e l a t t i c e c o n t r i b u t i o n s /I/. De Vries e t a l . /6/.
2. C a l c u l a t i o n of EFG.-The s t r u c t u r e of t h e compounds determined by s i n g l e c r y s t a l x-ray a n a l y s i s were used i n t h e SCCEHMO c a l c u l a t i o n s . The x-andya x e s a r e chosen t o l i e along t h e mid-points of t h e sulphur atoms and t h e z-axis i s taken normal t o t h e i r mean plane, passing through t h e i r o n atom.
The e l e c t r i c f i e l d g r a d i e n t is obtained by decomposing t h e expkctation v a l u e of t h e t e n s o r o p e r a t o r (with y(,) being t h e Sternheimer s h i e l d i n g f a c t o r and q t h e charge a t p o s i t i o n 't) i n t o t h e contribut i o n s from t h e valence s h e l l s , t h e o v e r l a p charge,
t h e ligand-and t h e lattice-atoms. The valence s h e l l c o n t r i b u t i o n i s c a l c u l a t e d using t h e o p e r a t o r equi- A population a n a l y s i s shows t h a t a l l t h e atoms remain almost n e u t r a l having a t maximum 10.51 u n i t s of charge (Table 1 ) 
i n d i c a t i n g t h e highly covalent
bond c h a r a c t e r i n t h e s e compounds. 
t r o n s due t o t h e U-bond i n g with t h e four sulphur atoms i n t h e plane. This population g i v e s r i s e t o a p o s i t i v e EFG, a s t h e c o n t r i b u t i o n s of t h e o t h e r 3d atomic o r b i t a l s near-
l y c a n c e l each o t h e r , thereby accounting f o r t h e measured l a r g e quadrupole s p l i t t i n g s . In t h e c a s e of t h e n i t r o s y l complex, t h e c o n t r i b u t i o n s t o V z Z from t h e i r o n 3d s h e l l i s s i m i l a r t o those i n t h e o t h e r compounds, b u t t h e l a r g e overlap charge cont r i b u t e s opposite i n s i g n and diminishes V r e --" f s u l t i n g i n a smaller value of AE w 0 . 9 mms . Sirce Q t h e Fe-NO bond l e n g t h i s 1.72 8 , a value of C Fe-L= 0 . 5 i n equation (1) would p l a c e t h e o v e r l a p charges i n a r e g i o n too c l o s e t o t h e i r o n nucleus where t h e approximation y =ym i s n o t v a l i d . In o r d e r t o (I) compensate f o r t h e t o o l a r g e value of y =-9.1 (21) used i n t h e o v e r l a p region, t h e o v e r l a p charges were placed more towards t h e ligand atoms by using a l a r g e r value of CFe-L=0.71,thereby reducing t h e EFG. The p o s i t i v e s i g n of VZZ was a l s o confirmed by numerical i n t e g r a t i o n o f equation (1) consider i n g about 2 . 5~1 0~ values of e l e c t r o n d e n s i t y i n space and a n e x p l i c i t f u n c t i o n a l form f o r y ( r ) ' The l a t t i c e c o n t r i b u t i o n s t o t h e EFG c a l c u l a t e d by considering about 2000 next neighbours i s very small due t o t h e small charges on t h e atoms (found i n t h e SCCEHMO c a l c u l a t i o n s ) , which i s i n c o n t r a s t t o t h e r e s u l t s of an e a r l i e r c r y s t a l f i e l d ' c a l c u l a t i o n / I / .
The asymmetry parameter tl v a r i e s between 0.15 4 11 4 0.33 and a g r e e s q u i t e well with t h e experimental r e s u l t s .
5. The EFG a t t h e iodine nucleus.-The EFG a t t h e i o d i n e nucleus was c a l c u l a t e d using t h e same f o rmalism a s i n t h e case of i r o n . The measured value o f t h e coupling constant eQVZZ= -14.9 mms-' /7/ could be explained a s follows: The main contribut i o n t o V Z Z a r i s e s from a h o l e of about 0.49 elect r o n s i n t h e 5pZ s h e l l of i o d i n e g i v i n g eQVzz = -30.14 mms-I (using equation ( 2 ) Fe-I value of t h e S t e r n h~i m e r f a c t o r y (r=l.O9 % ) = -3 7 0~
t h e o v e r l a p charge c o n t r i b u t i o n w a s found t o be
